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introDuCtion

Fever is one of the most common physical abnor-
malities in critically ill patients,1 and may be caused 
by infectious or noninfectious etiologies. it is a specific 
and well-coordinated reaction to a challenge or insult 
and is part of the systemic inflammatory response. 
Macrophages and polymorphonuclear leukocytes 
release endogenous pyrogens such as interleukin-1 
that orchestrate a variety of biochemical and physi-
ological responses, of which temperature elevation 
is only one. interleukin-1 (and probably other cyto-
kines) stimulates the production of prostaglandins in 
the fever-mediating region of the preoptic area of the 
anterior hypothalamus, resulting in fever.2

Patients with traumatic injuries have an increased 
incidence of both fever and infectious complications, 
resulting in frequent diagnostic workups. a study of 
510 critically ill trauma patients found that 79% of pa-
tients staying in a surgical and trauma intensive care 
units (iCUs) for at least 7 days were febrile, and 80% 
had leukocytosis at some point during their first week 
of iCU care.3 a larger retrospective review of 37,448 
trauma/neurologic iCU admissions found an overall 
fever incidence density of 38.2 per 100 days, which was 
higher than in other surgical, medical, or postcardiac 
surgery patients.4 although the presence of fever al-
ways prompts concern about infection, it is recognized 
that many trauma patients will become febrile despite 
persistently negative cultures. in these patients, it is 
thought that the severity of injury frequently leads 
to increased tissue necrosis, and that the associated 
stress response causes an increase in granulocytes in 
the peripheral blood. the increased tissue necrosis and 
increase in granulocytes lead to subsequent increase 
in temperature due to the inflammation itself and not 
necessarily due to an underlying infection.5 

surgery, which many trauma patients will undergo, 
elicits a similar inflammatory response, and both in-
flammation and macrophage phagocytosis of extrava-
sated blood, common benign postoperative events, 
have been implicated in a febrile response shortly after 
surgery.6 as a result, postoperative fever is a relatively 
common event immediately after major surgical proce-

dures. a recent prospective observational study of all 
adult patients (n = 1,032) undergoing inpatient general 
surgical procedures during a 13-month period at an 
academic military medical center found an incidence 
of early postoperative fever (defined as temp >100.4˚F 
in the 72 hours following surgery) of 23.7%.7 

Multiple studies of critically ill patients have fairly 
consistently attributed infectious causes to fever in 
approximately one-half of cases,8–10 with pneumonia, 
sinusitis, urinary tract, bloodstream, wound and 
skin/soft tissue, and intraabdominal infections being 
frequent etiologies.11–13 noninfectious etiologies are 
responsible for the remaining febrile episodes. these 
noninfectious causes of fever may include myocardial 
infarction, cerebrovascular hemorrhage, thrombophle-
bitis, drug reactions, transfusion reactions, malignant 
hyperthermia, heat stroke, pancreatitis, and acute ad-
renal insufficiency.1,14–18 Because trauma patients are at 
increased risk for thromboembolic disease, fever in the 
presence of a new or worsening oxygen requirement 
and/or persistent tachycardia should also prompt 
consideration of pulmonary embolism as a possible 
cause. a review of 311 patients with angiography-
proven pulmonary embolism found a 14% incidence 
of otherwise unexplained fever (usually low grade).19

it is important to note that not all patients with infec-
tions are febrile. For unclear reasons, approximately 
35% of septic patients are normothermic at presenta-
tion and another 10% are hypothermic.20 septic patients 
who fail to develop a temperature have a significantly 
higher mortality than febrile septic patients. therefore, 
patients at risk for infection who manifest unexplained 
hypothermia should be aggressively evaluated. 

in summary, although fever often has a noninfec-
tious etiology, the provider must remain vigilant and 
appropriately evaluate fever when it represents a new 
finding or a change in the patient’s condition. he or 
she must also employ appropriate empiric or directed 
antimicrobial therapy along with such proven mea-
sures as wound irrigation, removal of infected foreign 
bodies, debridement of devitalized tissue, and drain-
age of abscesses.

infeCtious ConsiDerations

in trauma patients who survive longer than 3 days, 
infection is second only to severe head injury as the 
cause of death, and an estimated 37% to 45% of all 
trauma patients will experience an infectious complica-
tion such as pneumonia during their initial hospital-
ization.21 Furthermore, there is generalized agreement 
that war wounds are distinct from civilian traumatic 

injuries because high-velocity projectiles and blast 
devices employed as weapons cause a more severe 
injury than commonly seen in civilian settings, and the 
accompanying wounds are frequently contaminated 
by clothing, soil, and environmental debris.22 Because 
of these factors and delay before definitive surgery, war 
wounds have a higher infection potential compared 
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to civilian injuries, with an incidence of 3.9% in the 
first 2 weeks after injury reported in one Vietnam-era 
study.23 in addition, military trauma patients often 
have multiple injuries at multiple sites, allowing mul-
tiple avenues for possible infections to occur, so it is 
not at all infrequent for these patients to be infected at 
different sites with different organisms simultaneously. 
Furthermore, the subsequent insertion of various 
tubes and drains allows easy access of organisms in 
the intensive care environment into normally sterile 
sites of these already critically ill patients.24 

a 2003–2004 survey by Yun et al of infections en-
countered in combat support hospitals in iraq25 found 
that gram-positive bacteria were responsible for 
most clinical infections in Us troops with coagulase-
negative staphylococci, accounting for 34% of isolates, 
Staphylococcus aureus for 26%, and streptococcal spe-
cies for 11%. in contrast, the 732 cultures obtained 
from the predominantly iraqi population yielded 
mostly gram-negative bacteria: Klebsiella pneumoniae 
(13%), Acinetobacter calcoaceticus-baumannii complex 
(11%), and Pseudomonas aeruginosa (10%). Both gram-
negative and gram-positive bacteria were resistant 
to a broad array of antimicrobial agents. a similar 
retrospective review by Petersen et al of the infection 
patterns of 211 casualties (of which 85% were iraqi 
nationals) evacuated to the Usns Comfort from the 
iraqi theater during operation iraqi Freedom26 found 
that 26.5% met criteria for infection. Patients with 
blast injuries, soft tissue injuries, more than three 
wound sites, loss of limb, abdominal trauma, and a 
higher injury severity score (iss) were more likely to 
be infected. Most infections involved wounds, which 
accounted for 84% of cases, followed by bloodstream 
infections (38%) and positive sputum cultures (21%). 
Acinetobacter infections were most common, repre-
senting 36% of all wound and 41% of all bloodstream 
isolates. Escherichia coli and Pseudomonas species ac-
counted for 14% each, followed by coagulase-negative 
staph (9%), Klebsiella and Enterobacter species (both 
6%), and Proteus species (5%). the remaining cases 
represented a mixture of Streptococcus species and 
miscellaneous gram-negative bacteria. overall, 19% 
of organisms were gram-positive and 81% were 
gram-negative. once again, multidrug resistance 
was common, with Acinetobacter isolates exceeding 
80% resistance to all drugs tested except imipenem. 
E coli were 85% resistant to ciprofloxacin, and both E 
coli and Klebsiella species were very resistant to third 
generation cephalosporins. however, all of these iso-
lates were carbapenem susceptible. similarly pooled 
data of 66 operation iraqi Freedom and operation 
Enduring Freedom casualties with orthopedic-related 
trauma treated at Brooke army Medical Center in 

2006 show that of the 26 patients (40%) who received a 
course of antibiotics, 13 were treated for Acinetobacter, 
9 for Klebsiella species, 6 for Pseudomonas aeruginosa, 5 
for Enterobacter species, and 6 for methicillin-resistant 
S aureus.27 this and other data suggest that the pat-
tern of causative organisms is similar in the iraq and 
afghanistan theaters.

in patients with negative cultures and without 
evidence of war injury-related infection, rare but 
notable febrile infections that have been reported 
in soldiers returning from iraq and afghanistan 
include tuberculosis, malaria, Q fever, brucellosis, 
and leishmaniasis. tuberculosis is endemic in central 
and southwest asia; the World health organization 
estimates a prevalence of 149 cases per 100,000 per-
sons in afghanistan and 45 cases per 100,000 persons 
in iraq in2011.28 the overall deployment-associated 
conversion rate has been estimated at 2.5%.29 in iraq, 
chloroquine-susceptible Plasmodium vivax malaria 
occurs at low rates (150 cases per year in 2008) and 
there have been no reported cases among Us military 
forces serving there. Conversely, there were 467,123 
malaria cases in afghanistan, as reported to the 
Who in 2008.30 transmission is seasonal from June 
to november, with negligible transmission occurring 
between December and april. Most cases involve P 
vivax, but P falciparum is also transmitted.29 although 
soldiers are routinely issued malaria prophylaxis, 
noncompliance remains a significant issue. an in-
vestigation of an outbreak of P vivax among army 
rangers after deployment to eastern afghanistan 
yielded a self-reported 52% rate of adherence to 
mefloquine prophylaxis.31 

Q fever is a zoonotic infection caused by Coxiella 
burnetii usually acquired through inhalation of infected 
particle aerosols. infection typically results from direct 
contact with the reservoir hosts (commonly cattle, 
goats, and sheep), but it may also occur after exposure 
to contaminated manure, straw, or dust kicked up by 
vehicles. infection presents acutely as either a self-
limited febrile (“flu-like”) illness, pneumonia, or hepa-
titis. Brucellosis, another zoonotic disease endemic to 
the Middle East, is transmitted to humans through 
contact with infected animals. Brucella bacteria may be 
ingested, inhaled, or percutaneously inoculated. there 
are rare reports of brucellosis among deployed Us per-
sonnel. Visceral leishmaniasis, a protozoan infection 
usually transmitted by the bite of an infected sand fly, 
is a form of leishmaniasis that can be asymptomatic, 
subclinical, or symptomatic and that manifests with 
chronic fever, pancytopenia, hepatosplenomegaly, 
and cachexia. in iraq, visceral leishmaniasis has been 
mostly reported from the more southern regions, es-
pecially among malnourished children.32
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noninfeCtious Causes of fever

the following are potential noninfectious causes of 
fever in the iCU patient:

 • cerebral infarction/hemorrhage
 • adrenal insufficiency
 • subarachnoid hemorrhage
 • deep venous thrombosis
 • postoperative fever (48 h postoperative)
 • pulmonary emboli
 • posttransfusion fever
 • hematoma
 • drug fever
 • gout/pseudogout
 • fat emboli
 • cirrhosis (without primary peritonitis)
 • myocardial infarction
 • gastrointestinal bleeding
 • pancreatitis
 • phlebitis / thrombophlebitis
 • acalculous cholecystitis
 • ischemic bowel
 • intravenous contrast reaction
 • aspiration pneumonitis
 • decubitus ulcers
 • acute respiratory distress syndrome (both 

acute and late phases)
 • neoplastic fevers
 • alcohol or drug withdrawal20

While many of these will become evident during 
the workup due to their presentation, a few deserve 
additional discussion.

neurogenic fever 

Fever after cerebral insult is common, especially 
when it results in intraventricular hemorrhage, and 
is independently associated with worse outcomes in 
patients when compared to nonfebrile similarly in-
jured individuals. Erickson first described neurogenic 
hyperthermia in patients after brain surgery or head 
trauma in 1939.33 retrospectively studying cohorts of 
40 patients, albrecht et al observed fever of more than 
38.0°C in 70% of patients after subarachnoid hemor-
rhage and in 68% after closed-head injury.34 another 
retrospective review of 251 consecutive patients with 
spontaneous supratentorial intracerebral hemorrhage 
admitted to a neurologic critical care unit showed that 
fever was present in 19% of all patients on admission 
and occurred in almost all patients (91%) at least once 
during the first 72 hours after hospitalization.35 refrac-
tory high fever (> 42°C) in the immediate aftermath of 

massive supratentorial36 or brainstem37 intracerebral 
hemorrhage is also well described. the mechanism by 
which intraventricular hemorrhage may alter hypo-
thalamic function and cause central fever is unknown. 
Mechanisms proposed include direct hemotoxic 
damage to thermoregulatory centers in the preoptic 
region, interference with tonic inhibitory inputs from 
the lower midbrain that ordinarily suppress thermo-
genesis, and stimulation of prostaglandin production 
leading to temperature set-point elevation.38 

in addition, direct physical or ischemic damage 
to the baseline temperature control center in the 
hypothalamus can result in persistent hypothermia 
or hyperthermia. Patients with such injuries may 
be hypothermic, with baseline body temperatures 
as low as 35°C (95°F), or they may be hyperthermic, 
with baseline temperatures as high as 41.1°C (106°F).39 
similarly, damage to the hypothalamus can result in 
inappropriate or uncontrolled intermittent tempera-
ture elevations. these patients can have high fevers 
with relatively minor insults or for no apparent reason. 

hyperthermia of neurologic origin is a diagnosis 
of exclusion. Patients should be carefully examined 
and then undergo laboratory testing or imaging to 
search for a source of infection if indicated. regard-
less of etiology, fever should be treated aggressively 
in head-injured patients because it is independently 
associated with a poor outcome. only 1 to 2 degrees 
of hyperthermia has been shown to be deleterious on 
outcome in animal models of focal and global isch-
emia and traumatic brain injury (tBi), and the risk 
of poor functional outcome is increased with even 
mild temperature elevation (37.5°C) on admission 
after ischemic stroke or intracerebral hemorrhage.40 
initially, sustained fever should be treated with acet-
aminophen and cooling blankets. Persistent fever that 
is refractory to acetaminophen and without infectious 
cause may require adhesive surface-cooling systems 
and endovascular heat-exchange catheters to maintain 
normothermia. 

Drug fever

although the true incidence of this disorder is 
unknown, drug fever should also be considered in 
patients with an otherwise unexplained fever, par-
ticularly if they are receiving β-lactam antibiotics, 
procainamide, or diphenylhydantoin.41 any drug can 
cause fever due to hypersensitivity, and some drugs 
can also cause fever by inducing phlebitis at the site 
of administration. Drug fever is usually characterized 
by high spiking temperatures and shaking chills, lack 
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of appropriate pulse rate response, and a relative 
bradycardia in the absence of intrinsic conduction 
defects or beta-blockade, and may be associated with 
leukocytosis and eosinophilia. a concomitant macu-
lopapular rash helps establish the diagnosis, but the 
rash is present in only 5% to 10% of cases. rarely, an 
increased white blood cell count with a left shift, eosin-
ophilia, a moderate elevation of serum transaminases, 
or a markedly elevated erythrocyte sedimentation rate 
(>100 mm/h) are seen.42 Fever usually resolves in 1 to 
3 days but can take up to 7 days to return to normal 
after the offending agent is removed.43

Pancreatitis

Pancreatitis should be considered in patients who 
have suffered trauma to the epigastrium and have 
phenomena suggestive of intraabdominal injury. Be-
cause the blunt force required to injure the pancreas 
is significant and penetrating trauma usually injures 
multiple organs, other organs are also affected when 
the pancreas is injured. therefore, multiple organ 
injury is a red flag suggesting the possibility of a pan-
creatic injury. trauma to the pancreas can also occur 
during damage control or elective operative proce-
dures in the upper abdomen and result in pancreatitis 
postoperatively. stern reported that the pancreas was 
injured more often than was recognized during opera-
tive procedures and indicated that the pancreas was 
particularly vulnerable to injury during operations 
on the gallbladder with exploration of the common 
duct, splenectomies, right nephrectomies, pancreatic 
biopsies, and repair of duodenal ulcers.44 the diagno-
sis can be confirmed by elevated serum amylase and 
lipase levels. although it lacks sensitivity (75% to 92%) 
and specificity (20% to 60%), measurement of the se-
rum amylase level is the most widely used method of 
diagnosing pancreatitis. the advantages of amylase 
testing are that it is quickly performed, easily obtained, 
and inexpensive. however, a variety of nonpancreatic 
conditions, notably injury to the salivary glands or 
bowel, can also cause increased amylase levels. Lipase 
levels will also be elevated in pancreatitis, and the test 
has better specificity (50% to 99%) and sensitivity (86% 
to 100%) than measurement of amylase.45 Contrast-
enhanced computed tomography (Ct) scan provides 
the best imaging of the pancreas and surrounding 
structures and may be useful when other diagnos-
tic studies are inconclusive. Direct injury as well as 
retroperitoneal hematoma, retroperitoneal fluid, free 
abdominal fluid, and pancreatic edema, all of which 
frequently accompany injuries to the pancreas, can be 
visualized. Ultrasound may be a suitable alternative in 
nonobese patients, with a reported sensitivity of 62% 

to 95%45; however, the pancreas will be obscured by 
bowel gas in up to 35% of patients.46

acalculous Cholecystitis

acalculus cholecystitis, the result of gallbladder 
ischemia and bile stasis, has an estimated incidence 
of 1.5% among critically ill patients.47 it is frequently 
unrecognized, especially in septic patients or in pa-
tients recovering from abdominal sepsis, because of 
the nonspecific clinical signs (pain in the right upper 
quadrant, nausea, vomiting, and fever) and laboratory 
workup (leukocytosis and elevated liver enzymes). a 
high index of suspicion is needed to prevent delays 
in diagnosis and subsequent disease progression to 
ischemia, gangrene, and perforation. right upper 
quadrant abdominal ultrasound findings such as a gall 
bladder wall thickness greater than 3 mm, intramural 
lucencies, gallbladder distension, pericholecystic fluid, 
or intramural sludge are suggestive but not specific 
for acute cholecystitis. Ct scanning also has a high 
sensitivity and specificity for these findings and will 
better depict an inflammatory pericholecystic reaction 
in the gallbladder fossa. hepatobiliary scintigraphy 
is also a sensitive modality in diagnosing acute cho-
lecystitis but is characterized by a high false-positive 
rate (> 50%) in critically ill patients.48 the treatment of 
choice is percutaneous cholecystostomy, which is also 
the definitive therapy in most patients. open cholecys-
tectomy is, however, recommended if the abdominal 
signs, fever, and leucocytosis do not improve within 
48 hours of percutaneous cholecystostomy.20

malignant Hyperthermia and neuroleptic malig-
nant syndrome 

Malignant hyperthermia (Mh) and neuroleptic 
malignant syndrome (nMs) are rare but should be con-
sidered in the critically ill trauma patient when fever is 
especially high. Mh is more common in the operating 
room than in the iCU and occurs after general anesthe-
sia with volatile inhalational agents and/or succinyl-
choline (suxamethonium). it can take up to 24 hours 
after exposure to an offending agent to manifest. it is 
caused by a mutation in the ryanodine calcium chan-
nel of sarcoplasmic reticulum leading to uncontrolled 
intracellular calcium release and tonic contraction of 
skeletal muscle with ensuing hyperthermia, acidosis, 
rhabdomyolysis, and hyperkalemia.49 also typical are 
tachycardia, increased carbon dioxide production, 
and elevated creatine phosphokinase (CPK) values 
consistent with muscle injury. treatment involves 
external or internal cooling, correction of acidosis and 
hyperkalemia, and rapid administration of dantrolene. 
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nMs is a consequence of blockade of dopamine re-
ceptors and is usually caused by antipsychotic agents 
(phenothiazines, thioxanthenes, butyrophenones). it 
also manifests with muscle rigidity, high fever, and 
increasing CPK concentrations. it is similarly treated 
with discontinuation of the offending agent, cooling, 
supportive care, and muscle relaxation with benzodi-
azepenes and/or dantrolene. Unlike in Mh, because 
the rigidity and resultant hyperthermia in nMs are 
centrally initiated, both symptoms can be rapidly con-
trolled with nondepolarizing neuromuscular blockade 
once the airway is secured. 

serotonin syndrome  

serotonin syndrome is another often unrecognized 
pharmacologic cause of fever encountered in the iCU. 
it consists of a clinical triad of mental status changes, 
autonomic hyperactivity, and neuromuscular abnor-
malities and is caused by overstimulation of central 
5-ht1a receptors. it always occurs within 24 hours of an 
increase in dose or addition of a serotonergic agent and 
is believed to remain unresolved unless the offending 
agent is discontinued. a variety of serotonergic agents 
have been implicated in the syndrome, including se-
lective serotonin reuptake inhibitors; tricyclic antide-
pressants; 5-ht3 antagonist antiemetics (odansetron, 
granisetron); metoclopromide; dextramethorphan; 
fentanyl; pentazocine; tramadol; buspirone; and tra-
zodone; as well as sumatriptan, linezolid, valproate, 
lithium, and monoamine oxidase inhibitors. Especially 
severe reactions have been reported with meperidine. 
although most patients recover, rare cases can result in 
death. treatment consists of discontinuation of the of-
fending agent and administration of benzodiazepines, 
which have a beneficial effect in moderate cases. 
similar to nMs, in severely ill patients with hyper-
thermia (a temperature higher than 41.1°C) immediate 

paralysis should be induced with nondepolarizing 
agents such as vecuronium, followed by orotracheal 
intubation and ventilation.50 succinylcholine should be 
avoided because of the risk of arrhythmia from hyper-
kalemia associated with rhabdomyolysis. therapies 
such as propranolol, bromocriptine, and dantrolene 
are not recommended.51 

other Causes

other noninfectious causes of fever in critically ill 
patients are heatstroke, withdrawal of certain drugs 
such as alcohol, opiates, barbiturates, or benzodiaz-
epines (often with associated tachycardia, diaphoresis, 
and hyperreflexia), and blood transfusion (especially 
platelets). Febrile nonhemolytic transfusion reactions 
are common and are thought to stem from the forma-
tion and/or release of cytokines during the storage 
of the blood. they are estimated to occur in approxi-
mately 3% to 7% of patients receiving red blood cell 
transfusions and 20% to 30% of those receiving platelet 
transfusions. on occasion, fevers can approach 40°C 
(104°F). also, large isolated hematomas have been 
reported to result in fever in both adult52 and pediatric 
patients.53

atelectasis

atelectasis is often attributed as a cause of fever in 
the iCU but conclusive data to support this is lacking. 
inducing atelectasis in experimental animals by liga-
tion of a mainstem bronchus does not produce fever.54,55 
Furthermore, Engoren studied 100 postoperative car-
diac surgery patients and was unable to demonstrate a 
relationship between atelectasis and fever.56 Currently, 
the role of atelectasis as a cause of fever is unclear; 
however, atelectasis probably does not cause fever in 
the absence of pulmonary infection.20 

WorkuP of fever

the workup of the febrile iCU patient should be 
directed by the history, physical examination find-
ings, and results of initial diagnostic tests. as always, 
the evaluation should start with a detailed history, 
which can help the clinician narrow the differential. 
a detailed geographical history and the time of onset 
and duration of symptoms are essential for a complete 
workup. the history should also include details of vis-
its to farms, caves, and health facilities; consumption 
of local foods and unpurified water; activities involv-
ing fresh or salt water exposure; immunizations and 
travel prophylaxis received (and compliance with the 
requirements); as well as sexual activity. a history of 

contact with ill individuals can be helpful, particularly 
for localized epidemics (eg, Legionella), emerging infec-
tions (eg, severe acute respiratory syndrome), or risk 
assessment for viral hemorrhagic fever. 

it is useful to remember that postoperative fever is 
common within the first 72 hours after surgery. it is 
usually caused by the release of endogenous pyrogens 
into the bloodstream, and is usually not of infectious 
etiology. in these patients, during the first 72 hours and 
if fever is the only indication, a chest x-ray or cultures 
are not mandatory, while surgical wounds should be 
examined daily for infection and a high level of suspi-
cion should be maintained for thromboembolic events 
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(pulmonary embolism, deep venous thrombosis) or 
thrombophlebitis.42 if the patient clinically worsens or 
remains febrile longer than 72 hours, at which point 
infection becomes increasingly likely, further investi-
gation is warranted. 

Predisposing factors, the type and site of surgery, 
and underlying comorbidities should be taken into 
account to help guide the subsequent workup and 
treatment. the most common infections historically 
reported in iCU patients are pneumonia, followed by 
sinusitis, bloodstream infection, and catheter-related 
infection.20 of note, pneumonia is particularly common 
after upper abdominal surgery or thoracic surgery, 
wound infections after upper abdominal surgery, and 
urinary infections after lower abdominal surgery.57 in 
all febrile patients, before the initiation of any treat-
ment, at least two blood cultures by separate needles 
from different sites as well as other appropriate cul-
tures should be obtained.

For patients with fever alone who are otherwise 
stable, there is usually no need to remove or change all 
in-dwelling catheters. Patients with worsening sepsis, 
vasopressor-dependent shock, peripheral emboliza-
tion, disseminated intravascular coagulation, or acute 
respiratory distress syndrome should be started on 
empiric antibiotic therapy after cultures are obtained, 
and should have all intravascular catheters removed 
and then reinserted at new sites if indicated.58 since 
up to 20% of central venous catheters are colonized 
at removal, most unassociated with local infection or 
bacteremia/fungemia, routine culture of central ve-
nous catheters is not recommended. routine catheter 
cultures add to microbiology laboratory expense and 
can lead to unnecessary therapies if interpreted inap-
propriately. the predictive value of a positive catheter 
culture is very low when there is a low pretest prob-
ability of catheter sepsis, and catheters removed from 
iCU patients should only be cultured if there is strong 
clinical suspicion of catheter sepsis.42 

although not routinely performed, if the expertise 
needed for processing is available, quantitative cul-
tures can be drawn from central catheters and periph-
eral veins if central line infection is strongly suspected 
and there is no obvious tunnel infection. the diagnosis 
of line-related sepsis can be made by a colony count 
in blood cultures drawn from the catheter that is 10 
times higher than the colony count in cultures drawn 
peripherally59 or by a difference of 2 hours or more in 
time to positivity between the catheter and peripheral 
cultures.60 

in continuous bacteremia, as with endocarditis or 
intravascular infections, three sets of blood cultures are 
usually adequate to recover organisms.61 in addition, 
a complete metabolic profile including liver function 

tests is helpful in determining the etiology. a marked 
increase in alkaline phosphatase and a rising bilirubin 
can suggest cholecystitis. Unfortunately, this finding 
is also nonspecific because increased liver enzymes 
can also be seen in bacteremia and drug-induced fe-
ver, and increases in alkaline phosphatase occur with 
bony injuries. an elevated lipase likewise can be of 
diagnostic value and may indicate traumatic or drug-
induced pancreatitis.

on urinalysis, pyuria, microscopic hematuria, and 
positive cultures may point to a diagnosis of urinary 
tract infection. however, a positive urine culture in 
catheterized patients is not always indicative of in-
fection, and the diagnosis of urinary tract infection 
as a source of the fever in these patients should be a 
diagnosis of exclusion. the presence of sterile pyuria 
should prompt consideration of tuberculosis as well 
as a search for eosinophiluria, which would suggest a 
drug-induced interstitial nephritis. 

a chest radiograph should be obtained to rule out 
pneumonia. the presence of infiltrates can make it 
difficult to differentiate pneumonia from pulmonary 
contusions and/or infarct, fluid overload, or even 
congestive heart failure. it is often necessary to ob-
tain a noncontrast Ct scan of the chest, especially in 
patients who are ventilator dependent. if pleural effu-
sions are present, a thoracentesis may be considered 
to rule out empyema. sputum collection for Gram 
stain and culture can be valuable to guide antibiotic 
choice when pneumonia is present. stool testing for 
Clostridium difficile toxin should be done in patients 
who have received antibiotics in the recent past, even 
when diarrhea is not a prominent symptom; testing of 
stool for fecal leukocytes is sensitive but not specific 
for diagnosing pseudomembranous enterocolitis and 
infection with enteroinvasive bacteria.

if the initial workup is unrevealing, a Ct scan of 
the abdomen and pelvis, with intravenous contrast 
when possible, can be done to look for intraabdominal 
abscess, especially in patients who have undergone 
penetrating abdominal trauma or abdominal surgery. 
Ct scanning can also reveal a retroperitoneal hema-
toma, cholecystitis, pancreatitis, or colitis suggestive 
of pseudomembranous enterocolitis. it is important 
to note that an abscess will take time to organize and 
form following abdominal injury or surgery, and a 
study obtained in the first few days after such an 
injury or surgery will likely show nonspecific intra-
peritoneal fluid collections and/or residual free air 
that is unlikely to change clinical management or 
outcome. there is little data in the literature to guide 
the clinician on the optimal timing of Ct scanning to 
obtain the highest positive yield. a retrospective study 
of 53 critically ill surgical patients found that no scan 
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was positive for abscess prior to the 8th postopera-
tive day and recommends not obtaining a Ct scan 
in the 1st week following abdominal surgery in the 
workup of sepsis.62 abdominal ultrasonography can 
also be considered. this low-cost noninvasive test can 
be performed at bedside in the unstable patient, and 
can detect fluid collections as well as abnormalities of 
the liver, gallbladder and hepatobiliary system, and 
the pancreas. 

Ct scan of the sinuses without contrast may also be 
done to look for sinusitis, especially in patients with 
a nasogastric tube or nasotracheal tubes. sinusitis oc-
curs in approximately 5% of iCU patients and more 
frequently in neurosurgical patients.63 if this approach 
does not lead to a diagnosis, venous Doppler ultraso-
nography of the lower extremities and/or a thin-cut Ct 
scan of the chest will help to rule out thromboembolic 
disease in the right setting.

emPiriC tHeraPy

if an infectious cause of fever is suspected, urgent 
initiation of empiric antimicrobial therapy is neces-
sary for unstable or high-risk patients while the 
diagnostic evaluation is ongoing and before culture 
results are available. Delay of effective antimicrobial 
therapy is associated with increased mortality from 

infection.64,65 therefore, antibiotic therapy should 
begin within 1 hour after the diagnosis of severe 
sepsis or septic shock is considered.66 the choice of 
regimen will depend on the suspected infectious 
etiology and must be broad enough to cover the 
likely pathogens. 

treatment of fever

Providers commonly treat fever due to concern that 
fever may cause patient discomfort and result in un-
due metabolic stress in unstable critically ill patients 
with limited reserve. there is widespread agreement 
that fever in the presence of tBi is associated with 
worsened neurologic outcomes, including longer iCU 
stays, increased intracranial pressure, lower Glasgow 
coma scale scores, and poorer functional status.67–69 
in the presence of tBi, fever may be associated with 
increased excitatory amino acid release, increased 
vasogenic edema, increased intracranial pressure, 
and increased metabolic expenditure, all of which 
ultimately result in increased neuronal loss.70 Because 
of these effects, it is prudent to avoid hyperthermia 
in tBi patients through use of acetaminophen and 
external cooling in the absence of contraindications. 
Drugs that inhibit platelet function are best avoided, 
however.

Conversely, there is little data in the literature 
to support the treatment of fever in nonneurologic 
critically ill patients given that fever is a normal host 
response to infection. in a randomized study of 38 
febrile surgical iCU patients, use of external cooling 
resulted in no significant differences in recurrence 
of fever, incidence of infection, antibiotic therapy, 
length of stay in the iCU and hospital, or mortality.71 
similarly, schulman et al conducted an open, random-

ized, prospective clinical trial comparing an aggressive 
fever treatment strategy (acetaminophen for fever > 
38.5°C and a cooling blanket added if > 39.5°C) with 
a permissive strategy (treatment reserved for fever > 
40°C only) in patients without brain injury admitted 
to a trauma unit. of note, the study was prematurely 
stopped due to safety concerns after interim analysis 
revealed an excess mortality rate of 7 of 44 patients 
(16%) in the aggressive as compared to 1 of 38 (3%) 
in the permissive group (P = .06).72 Laupland’s ret-
rospective review of 24,204 iCU admissions likewise 
concluded that the presence of fever was not associ-
ated with increased iCU mortality and was actually 
associated with improved survival among the subset of 
trauma and neurologic patients.4 thus, although fever 
has some harmful effects, it appears to be an adaptive 
response that helps rid the host of invading pathogens 
and has been shown to enhance several parameters of 
immune function, including antibody production, t-
cell activation, production of cytokines, and enhanced 
neutrophil and macrophage function.73–75 therefore, in 
the absence of patient discomfort, cardiac or pulmo-
nary insufficiency, myocardial ischemia or neurologic 
injury, and if there is minimal potential or actual pa-
tient detriment, fever should be considered a normal 
physiologic response to inflammation and should not 
actively be suppressed.

summary 

in summary, fever is a common finding in critically 
ill trauma patients, and may be caused by infectious or 
noninfectious etiologies. the presence of fever in a criti-

cally ill injured patient should prompt a thorough eval-
uation including a detailed geographic history, physical 
examination with careful inspection of wounds, and a 
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search for signs of acute abdomen or occult infections 
such as sinusitis or perirectal abscess. Blood cultures, 
chest radiograph, urinalysis, and urine culture should 
be obtained and will often yield a diagnosis. Unstable 
or deteriorating patients should be promptly started on 
empiric antibiotic therapy and should have in-dwelling 
invasive lines removed or exchanged. noninfectious 

causes of fever should also be considered, especially in 
patients who appear nontoxic despite recurrent high 
fevers and a workup that does not reveal an infectious 
cause. Fever should be aggressively treated in patients 
with head injuries, although it has not been shown to 
be detrimental in other groups and may be beneficial 
for patients battling infection.
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